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^A^©IHiliM>#- USP4,757,528 [Thermally 
coupled Information transmission across electrical Isolation boundaries. 
] (gT5 2 S^fFh^-r) R.& ISSCC86 conference record THPM14.3 (&.~f 
"58^" T?» Scott L. Falater (Harris Semiconductor) ^it'ft 

y S/y *-ffcT?a:fc^#, #^¥7-307708 #^#T*«. 3^3©^* 
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5 2 8 4#iF2fctf3S*T?tt, ^; y ^y *4M^T?J5SJB Hire EMI >f 

, y S/y*3mHfr_htcD I (Slttft&tt) ^ntxicts^lttlfiiytin 

i:PWMia»^&JifcS«i**^«:^L, r®iKSi*^7&I^fctt, W 

SMS**-* y^oWttfcBB-rs&tre&y, y */y *4M*#3S*U:k:, if© 

J:^<fc«3t©j»»Ay-V^>ia»«:, oT#g/£-r 6 ©2>\ *© 

[0 0 13] 
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ssi^^iiiT, *fiM&AM£'?&£« (soii«) 

I C5:DS P^AFEt^P>^S ; E-7 ; A|lIS&i:^bTt&^$-&SlC, DSPi: 

a f e t. i n e> ^ ^ <dwj^ ? u v v e> * >r * y m mm & at s z. t x*n^ 
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s.^^ a >r > # - -y x >r ^ ®i& srn^-r s ^ £ #t? ^ -5 . 
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mmx-l*. JBHUtf&Wtf £*£*s«M*tf iW\&flUILT, *e 

[0 0 2 7] 

iss&^Srtg^fe^y y ^»^iiii>f>^-7i-fx ic£dsp£afe£>^£> 

fcM^EIftfc&ttLTtttfsSiarSlC, DSPtAF E £ ZLfr >^<D 

X CMO S^-f y^&ttl&UTiaS&BSlN**. 
[0 0 2 8] 
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m$&%. xfQLMm9& mmi5m&WT*tik< mmnis ft % # ;wt l & ei 

^AU-YiiA^JlSS&S^ffiiJimj^^CD^lc^-f^-- F5&^* 

[0 0 3 0] 

U V A U •Yig^J^ > Kl»o TSIEI.l/ T % J: 

^ia»^©SEift»*^^o/sM-cttia»ifi«ic cmos tajfc&^tf j: e> tc, #c 
, cmo smmamzz *>izmmMiz&m-tz> pmo s ^-^ifetfjg^iucis 

8t5NMOS^-^IC^T, «ft»#£J:oT3«UTfcJ:V\, ttSUGIfttt 

T?H^fc«fcv\, CMOSHt^cfsi:, mm&tf^S&ttfiEfflllU 

J: tf, :7fi#E## ^>ns»^ & -#T* W£ h7>S?^dfm fcPMOS 

[0 0 3 1] 

*fi*rtJi , >x-/NS:MV^5i4i*eJiCS^I^01«K£ES^L, fif— *a:-A_h 
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£H*IL, |l(-^x->'N±lC^$fii^AU^i:A*iai2&5:t>*miJllIji5&(7)2o 

mmmzmtez z: ^ T*^s&a:#Rcg^ LXT^nm^-^m&^mm-r & z: i: (c 

[0 0 3 2] 
[0 0 3 3] 

«©«l#[iH»&, ^-^>:/&^T, «JEM^-rS3,i:^T^^ 0 CMOS® 

T% -9- - SflfHf K «k & ^ £ RfriLf £ Zl h # T* g -5 „ 
0 [0 0 3 4] 

[0 0 3 5] 

(Digital Signal Processor : ^i/^ ^-^^S^M^n i2 y if) 3 J: t^A F E 
(Analog Front End) 4fr£, £ fc, EJ^S-T > # - 7 i-f 2 lM5fc$J®{& 

5, »^6, EI^{B!ltaS& 7 , i^«BE®i&8*^&oTV^o =EfA 1 tf># 
t©DSP3iAFE4 CD&gffte. D S P 3 #-5**? * ;Hg-£*LJffi. A F E tf^V 
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*)vm$&tT-fu ym&£.<D4 y*-?^^ oxv^, ^^mmo 

, 7I/*^a©^3l&ff V*A F E 4 7 s * /HB"5 & *J> »J flfc »J t5. A F E 4 
H\ AD3£i**DA3gtfe;&tf7-f M>f>^-7i 

[0 0 3 6] 

D S P 3 (DfaBlZROM (Read Only Memory : ^{BLfffl^^U) 3 1 , 
P U (Processing Unit: $gJt;L-y h) 32, RAM (Random Access Memory: 
SK#«i* * ^ ! J ) 3 3, i/T.'r^^ y*-7x.^X 3 4, SOR (S/yr/l/ffi* 
>f >*-7x>f *) 35, SIR (*/y 7)VAi3J zl^CX) 3 6, 1/ 

o (Am*>r>^-7ai>rx) 37, conkd s p rta$©w»fip) 3 8j^p>& 

oTfcy, 3offi;U39-l, 3 9-2, 3 9 - 3 t'gibt Vn£ 0 DSP3 
ttDSP©^fA«IWllIS&CONT3 8 1*107 7 MC J: o Tftf$J$;ft> 3$4 0 
0 MHzfi#U HOST- I FS:JiCfcSB5lcM^e,OJB^ICj:y»^L, * 

3fv^ h- I FA^AAtS t-IRAM3 3 iC^iR^tlROM 3 l pig© 

LTSOR3 5!:aDT{ii^S^S 0 SflffttADif SSIR3 6* 

&A*lfeft, RAMKl»ttLT&*£#te#^J!JEK:MLfcte^fcROM3 1 

$*m^T&m? j ivz&m^wfe&iim, «f-j£3ssi, &¥*fio a 1037 

liDSP3 ^&^aJ©Ia»S:iW»r«feft©il!I»^#Affi*allBS:J#oTV^* 0 
A F E 4 l£„ D A^f&iHr (Digital to Analog converter: * J\/fe^&7±U 
£Mi-^lC3E3l) 4 1, AD^SIf|(Analog to Digital converter: T±U^f^^ 
tzTitfJl/m^rKUm 4 2, #Dy*£"J3#4 Sfr&fcoTfcy, iiiUt, 
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. $fe^*-/^6«, £tfg/\°*6 1, ^f§/\°:*6 2, OFHK;U63, Rdet/\°X 

tt, 2j§/'4ffi£&im&7 1, sw0j^ni^7 2, osc (n-:&;]/SHms») 

73*MbfcoT;i3tK 2»/4»|gSlia»7 1 tt^m#AXil^^^©tf4 
{&#©T'&£„ M£EHU&8tt, *^K^HI^8 l^^Pfm-fB-^Sr^ffi-reRing 

(ifiBff) «miai&8 2 3b^3&o*c«y, ia«»*eia»8 ntiBr»«»"rs2 

oOSB-y-T I P&t>*R I NGlCg^LT> WifOFHK0;U6 3fcJ;t? 
[0 0 3 7] 

ZL(D^'rb>m$&(Dmj&±V>W> 1 0)#$U*4 (DffiMll 7 6 IC J: oTMHRJi: 

*&DS P 3fr£>#M&LTV*.&£fcK:&»K H^^V^BUKT^bfe J: ^ 

DSPCLK&JgV^T^n y #HH&4 3 & ^^Aft© A F E 0 A DWtWk* W ^ > ? 
(MCLKS) , DA^>f$>^ (MCLKR) , ^SCf-^W 

>f ^ y 9 zn2> t. n * jc, gftK>f >^-7x^^ ®s& 2 icftft utjfii* ^ 6 

, «!ll¥fl?-&SMffl3lfi»*^ , 9©Rdet/^^ 6 4 R I N Gfg-if^M 

<D&mMte<DT'OFHKm^T'ftM*Mffl-t2>*)<D£.-?Z B Z. <D J: 3 IC f £ £ £ 
^RdetM-^/^JgWi^A 1 P>g<Z)D S P Z(DMW*4 5 >^lC|H«3LT-rSo 

[0 0 3 8] 

#ClC H2€:Mv>TZl©ia»© i E'5 s AttllBi:L'r©»f^S:SlWi"*. 0 2JC& 
, (a) fc, SiH (b) izfttttc*^ § yV^*f- h<D— WtrmLT^ 
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x^mmtsmmm^rOF HK^yty-r^ cm . gc«sia»gjc^LT, ta^ (hp 
#fS^L£&£tf (T2) ®^>r>^-7ai>f ^ias&2^?>^-f -v 

Z*Ui, OFHKSB^S:ia»«»K:-^*)-&T*>*7Uli[fl6 
m%£**y*7lTZ>Z.hXmM~1rZ> B W?U* B&XI* 1 0 P P S (pulse per 
seconder ETC) ifdi2 0PPStfe5 o *tffi&^;L5 £ (T 3 ) 

, 3gpM*> m^^ffl ^-t-^A^^M^ ^l^ODfe^o C (T4) , 1 fe j B 

#JWfCLfe^oTD S P 3CSOR3 5 £ itfA F E 4 ©D A^&2§4 1 
TaHB-f&-&TXA + fcJ:tfT.XA-&$&£U ilODil«S:Sr*,±^€> 
. Ei»>f >*-7:i:>r;*!II»tt, TXAff 6©lf 6 1 ?:! 

CT2»/4»SE«ia»7 ltc^-r^c .2iR/4jiSE*iaii7 itiiSilA 
ni^tcji^'fi-^$:^ffl-rs 0 ^©it^-i-tcffl^^^A^^-rs (T5) t.m 

7 1 7?$fifif««ajMS*l, ftS***:/^ 6<Z)^g/\°* 6 2, A F E CD A D 

42, DSP3©SIR3 6§rlftbt^Al{c5lt2|$tl, DSPCf^ 

SlCJ:oTifiPiL/, 7JJl$mmL. «WU 7^**0*-* SrlfcTcU Sir 

«fc *;±tt©^n t*n;wc £-DX%s3im±(D&±mm$: j $> i )%iv u^src^*©^ 

•r-MC#iL*g^£ffiL(R S*7), *£? s J*tfiZ.tlK.J&VXlg&&&jk't& (T 6 
, T7) 0 Z(D J PVmV$:mjtr=.m&X (T8) OFHK^7t§. Zl©<ke) 
let" £ EMIfgttSB-f-T IPtRI NGWlCttT 1 3ii^T8iT'0#^>f^ > 
^{C*f^LTHEH&®2 © "T I P-RINGH" © <fc 3 &*S##3B*l*. 
[0 0 3 9] 

iaiRfli^e>R i NG^#tc z^xmuififrfrv (ti), 

Bil?? 6 ©RdetA 0 * 6 4 fcjtET^AS IC^-T€> 0 ^^3 11 3*1 & I 

/omj&3 7T?»y, -ti(c^ , T-5i:^m^^icE^IS^M^'@^o FHK 

1 5 HISE4#¥ 10-302 
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zmtHsTW.^Lmffi-tz (T2) „ w.mzm&-t2>£m(D&mm*R i ng§^ 

St^iL^S (T3) (Z)T*MS©$l5£H#l^&^oT (T4) H^fA^^fAf 
f M bt<5©T% dtiSc-fg-^-RX A + £«fclJfRX A — h Lt^f UT, g 

(T5) . ii#**^7-rs^^%, T6, T7, T8i:, ^m^nm^nm<o^ 

A [0 0 4 0] 

3 ^CfeV^T, 9 - 1 £J:tf9 - 2ttflb*^***tti|ifi*Ay"Y, 2 1 »A*HIS& 
, 2 2liffi^3iaS&T*> ^W^AU-YtC^oT^E^A^Sgg^il^^t©^©^ 
^_b©^#$:^bTV>So A^JtS1^2 Hi. Sgj^- 1 0 3 fcm^&tf M^A* £ 
U ^9§Eli&10 4, liEIJSl 0 5, «S@!Sl0 6^f)*oT*y, A#£ 
nfcT^D^#$:^mS.t?^iibTPWM##lC^U, y -V 9 - 1 & 

#9-2 &jtCTffi^lHlS&2 2lCfB-if £te3t-t5„ ffi*IB»& 2 2 tt, 

107, ^mni8&i o 8, mmmfti o 9A^&otfc»j, $5^1 1 oa^*^ 

# frt>mftm&l 3 5&tfJ±i&IHI]& 1 3 7lCi:oTPWMM# : &#£U 

PWM##*^A^J'fl#tC^LfeT^a^-^S:S^'r^= * ^ffibfef 

[0 0 4 1 ] 

A^HRKOSS^l 0 3}C«\ tg^VDD 1 fccfctfVDD 2, ifcifiSg^VSSU 
m#A;fr£bT+£-tf>^ifrA;*K 3EW*>f ^y^tte* 9 u«j 9 Xiim 

^#&5„ 0 4fcfc. JfctSMfcl 1 1, £J:tff$atMf§£tIIi2&l 12^ 

£>&oTV^ 0 J^SHUg&l 0 5tt, PMOS 113 £<i:th*l 14t 

NMOS h^>PX* 1 1 7£J;tfl 1 8 Hfrbte&J >A-9 K7-fATfe5 
o fiiaiUftl 0 6tt. Kl 2 1, 122, 123, 124 tSftl 2 9 

1 6 ffifflE^ 5 ! 2 10-3023194 
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•tz>o mjim&z zmo&mmwti o i mmi si, 132. &&-a$jjr 

-Kl 2 5, 126, 127, 1 2 8^f,^fJ, M@S|1 0 80h7>^^ 
<D¥- h £#0LT^3„ PM0S115, 116^3 itKNMOSl 19, 120li!)SM^ 1 3 3 R 

mmi 3 sizmm-rz* m&m»i 3 5&, >f>/t-^a}M#A^pwMi^ 

5:S4t5o 1 3 6ii^^0^r>f * y>fZn£.irZ>m&r*$>V. 13 Utitm 
IeUE"^*, a^JlBJMg )^! 1 0 HL, lS« f yDD3, VDD4£VSS2fr 

^ ffi^Ji-Sc Z.<Dm&,<Z>mm$, (1) 2o©«S»AU-V9-1, 9-2£J^T 
V^di:, (2) ^3fl# D y^AAT'feSz: (3) n *y ^ ffi^j^feS 

^ 5 £ i£tis&/S "T £ © # B & -5 £ £ ic li, ? n v Z £ ft3P3!£-& £ it S <}; 
[0 0 4 2] 

3©ifgiA^0»^^^5>^ft-M'S)»j, pwm 

ttft*;?$3 .4 kHz) £»J-MfrlftV* (ZLZLTttl .2 2 8 8 MHz : 2 5 BfflfJK 
Jb) }$*£?&£fflv\ l$Kltt&*||;frv*M#TfcK#W\ #B#MfC;J3tf £ A±f§#(JD 

/T=0.5 . o*»J, 5 0%ra-f>fT', A^fi^lE^*^ < £V\° 

#> iz xtsm^ a^j^-^ - 1 mm x± t u x v ^ & # z. *i %» s i&ic j: o t » 
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[0 0 4 3] 

it, fflmwm^z. 3EwiB»io4tt, jtttia&i i lx-fe'j, rtie>©A* 

if^fin^0fi-f^ Sr3E-ffca*feffi*PWM + &t?PWM-&flJA 

tS„ mmm& 1 0 5 tt. r©PWM + £J:tf PWM-$?££SE»[I!i&l 0 5 1C 
A#U MEIgH o 6 £51 b CWJ-V9- l, 9 - 2( r j- ^ ^j g g^-tc^^ .- 

-5c IM*A U -V 9 - 1 , 9 - 2©=3f^A*/#'fiite, »lpFT'feS. 
^ 1 0 6 lis t5c+n s^J«T©l^mjE-b--^WlC^*^S«j:^^^i![lCbT 

&£<D^ ;i(Dlgim^lci;m£:/i,£fj^#L&i^ y 9 - 1 , 9-2© 

ffi^oiitt, fimm&i o 7 £itcT^ffi®g&i o 8ica*-ts 0 z:<7)^mia 

+ &#-©«£ 5 C$&#i»T*&U, * h l/-^4©fciMC^L<M^LT 

^&tf>-e, >f .B.*tM6LT«t#ia»i 3 5 icA^j-rs., mfrms&iss 

ici; yEiic^-r *e)^ii^pwM^+^tJ f -$:ai* > rsc ^ y>fH£.m& 

13 6li, PLLtHB&T% S4PWMf#^f>^^ 

# >r ^ > if wm & m v ^ x mmm & u r ti % p wMtt <z> # >f ^ y ? x 
tot, pwMcD^^ii, fi&©^^T*%j:v\ 0 asanftj^tt, ^nm. 
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g )B5 C ftKI £o 

[0 0 4 5] 

^ ®5 (a) (b) \t^T2±m^mm£mmi!i7^<DMft(D$^ $y?m&*m 

Z.tX*$>2> e 0 5tCfeV>T (a) tt^AM^MS^T'&tL ^-f^>^^ 

-rA#-t#t3S3P#T&, DSP?:3 9.3 2 1 6MHz T*gfrf££i2\ AFEiCli 
1 .2 2 8 8MHz 5:MbTDA»>f>>^MCLKSSj:a!AD» 
>f O^MCLKRi:btS^^5 0 D ASE&lfetf A D3E&#55tt 2 5 6#;fr-rS 
--9->^;i/^T$>-5fe«bHKtt9 . 6ksps T?fe^ 0 (b) tt0j§>f -:7x 

# DSPCLK&NCLK S H LXffim*?^ 6 <Di£f§fg#/\'* 6 1 *tfiW»«-&^^ 

N C L K R liM^-fif-^^^^^®!© £ ^©^Kf^^axlf ^^£D"T?I3<Z) J: 5 IC^— 

[0 0 4 6] 

ZlOi^fCDS P, A F E , ii*^70t^>f^>^l:^l$-&5ih{: 
[0 0 4 7] 
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£ jt«-r s 3 £ t* p wMiEwa^^# e> *i * . rrf ttgfug-s tarn 

te^i:OFHK1Httrte-8&a*LTV^5. Sfit^ttHl 1©RXA+, -tc^f 
«ke)lC, EI8T?©eailR^(Z)|^#S:SttTjg*i««/hS <. - 2 0 4 5dBm 

git^So iftjc^bTJUM^tt. 

[0 0 4 8] 

# D * h - * <B«©JK3a £ t> e> 4> t » L < nmir 2> h JS*T© J: o \Z Z> . 
[0 0 4 9] 

h- NCUffllC3~5M©$e^^^^^i^ll^^lCT 
-^D^5 i -^^©^i?)lcPWM$fe^^^ , ^S:Mv>S^MT'^ d ©SLtUC J: o 

W^M#T^ft«WJfA, ^fAjSffltli^IVt^S. PWM0H^ 

2 0 ffiSE^f ¥ 10-3023194 
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[0 0 5 0] 

E6 (b) \t^ftm&nmmzmmht=.mi$<D. pwM^^f$>mi 

0 5MG>^n^^ttia^<il!JlC@Bgbfc5gig^0SC112^TB^L/TVN€. 
* b H % Jc#g|g *M±-t 6 <fc e> tc b T y , i oof^JB fc £ o T #6SISIS&(Di&# 

[0 0 5 1] 

^X. 2ttHII>f>^-7i'f^ICr^y, 2 0 6- 1, 2 0 6 - 2 , 206- 
3 tt*fitt$T£ *J , ^tl^fr, IIIiMJ©^«c2 0 1 itWMtHlM^ 
2 0 2, tf3;ffi|If8Hg$ 2 0 4&tf»3HB«2 0 5 Srffl^^S. 2 0 3 »ii 

3©W7? b±a>&mz. (l) #*tt*fi»^y*&Mv*fc»*#:75&4« 

(2) m»mmmz.MMwmmz.*iimtitj7?T!mm'T?&m't&* 
^K&m^mzm x.tz.z\t.. (3) tm^{iiia^S:^^{iias&©#^$:^ 

ifTm£3i:T'fe5 0 iffcli^htt. ClftKlcfcoT, Sg5fcfl!U ifc*tf> 

[0 0 5 2] 

fcfc, d«)^«iiiJS&(Z)Ay^-^ig^c^fetDTtt, Atomic $--2;© 

2 1 ffi$E#^ 10-302 
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[0 0 5 3] 

(a) iwiBBu ®8 (b) &i$t®0t-&»k v>-f ti&mwjm&R&tkmm&a 

^^I^fctt^lt^S. 08 (a) 2 0 3 l±*ft»* 

y . 206 ramm?. 207 itmm^v -v, 2 1 1 &a*eib&«u 212^ 

<^<g> 0 *feHWJ-V2 0 7 mMteW-i— B 

^B&LT^Stfl^"^^ A#IS«MH«2 1 1 ^^^^^111^1^2 1 2lt. 
$£IC, PMOSM2 1 3, 2 14, 2 15, 2 1 6 £ itfNMO SfgJgc217, 
2 1 8^£>&oT^£e A*ia»©A*afil : ?'i:bTtttt»llI»©2o©>f 

S&CJ!)2otf>>f >A-#ffi#3SH^OUT 1, OUT2Satt„ VDDl^e>VDD4« 
^JfcLfcmWSB^, VS S 1 £<J:tfVS S 2tt, 4MKbfeS!flSS8^Tf »«. ¥® 
0(a) ©4#$Ui> (1) 0»ffi««:«sa«2K:<I:oT^lltbTV^ii:, £*i 

. (2) wutuit, mm^z &^©«^A^->ic^LT, *f-m® 

af£l*v>T?i3»K (3) 4 o <£> 3f ^ 7\° >> # ffiJjfalzmmMlsX 2*fi 

^0ilfei^/^*U■Y$:^LTv^sz:i:-e&'5= rti^fcL fui&tf>J:e> icfg*gift;& 

*)mm&mUT*%}%:tf&2> 0 |IJ]&«©^T?PMOS©M^£NMOSCZ) 

7 y ^sutrae* jc c & ^ Q 

[0 0 5 4] 

0 8 (b) 2 3 1 ttif , 2 3 2ltmmM. 2 3 3»^I, 

2 3 4 2 0 6C<fcoT¥^tt©«#^&£*U 

£fr<b, A*®S&Hc2 11, *ft*AU«V2 0 7, m^HIS&« 2 1 2 £@B#I L 

2 2 10-3023194 
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:7ni2*£M^T#M^£ffr&LTV*3 0 H8 (b) ICfc^T, 2 0 6-l^f,' 
2 0 6- 6 036891;^ *&1 .5 itim «<Z)S i Og IT'^S. «^l$fC$£, ijigjg? 

LfcS/U 3>>>x-y\±{c. Affi^EIJ&fC^, ttiA';ti«*©, 
#IH«€:«5»#2 0 6KIJ:oT|E^UT^UT, ^112 3 4^ 

^.t^CUIlr^. fiSi^ U=t>0ife2 3 1L, SiU 2 

2 0 6H Si0 2 S^UiIilT'$.§ 0 §II2 3 4H S i 0 2 , HLD 
%& V*ttS i Nftif©|ftjti»T?» »; £CDtf CDtftCaKU */ U 3 > T 71/ ^ — # .MC 
<kSHI»»«:'&A/T?V*S 0 Mif 2 0 6it — it (M/>f) £!8oTSi0 2 

tt, 3o0lii|2 3 6, 2 3 7, 2 3 8 t»2 0 6T'i^f5 n J: 

e> tc-r s mmm 232 ic jt-^Ttt** 2 0 6 (Dmzm^&^mm »; 

[0 0 5 5] 

g&«c2 1 1 z.mjimmm.2 1 2tt»ffflT?asi-fc 235 2 3 9T?fc»;, 

2 3 ffi!iE4#¥ 10-302 
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[0 0 5 6] 

lzmm-?Z> a ®9tCfc^T, (a) tt^tS®. (b) (c) tt¥®0 (a) ICfc 
#£A-A' WflBHT**. 09 (a) IC£^T, 2 0 7 ttjfilfcrt V "V, 206 
- 1, 2 0 6-2, 2 0 6-3li»1.5 ^ ? □ >flI<D S i Og L fc^Slie 

2 4 1, 2 4 2, 2 4 3(i$6if 2 0 6tffl^ltm 244fc«fctf 

2 4b tttt1g»!c2 4 1 fcj:tf2 4 2 ±SP</J^^Jg^g9^/c'A , -e < b^>^ e<fe& 

. 0 9 (b) IC£^T, 2 3 ltti|fj4 0 0 5^n>IS©SilI, 2 3 2ttHl 

_ 2 ^ ^n>^^<Z)^M, 2 3 3fcfc*&i 5 ^ txnymz&^mibM. 234ii*!i 
5 ^ ^n>ffa©4»«M^*y, f£0^#« (a) nmcx*$>z> B 
[0 0 5 7] 

^^Mbfe^-/n-fe7.$:Mv>T=g-Mi|!c$:^bTVNe o ifflB&2tiu Si0 2 
MT'$>*;«fi^"eS><5o Jfiif2 0 6 ^(hL/>^) £SioTSi0 2 

iS&il'O^MtS. 3oO*ffii*2 4 1, 2 4 2, 

24 3 t2o0iif 2 0 6- 1, 2 0 6-3t«tS o Ifiif 2 0 650^ 
Lfci-MC^fctffy fcfctf J:e>tCA°#->>ffcbT«i§2 4 1, 242^243 # 

t^<5„ %i&&\z^ zomnrnviiffii 6 o ^ ^uy<DiE^mx*mz p f. wjee 

l«^©ffi^^l^#^^feU^J7 5 0 V®l|fi»tetB##&ft-0*S. 3§ff^ 
244£<fctf24 5 ^tC^«Bh SrEPitrT & *ft»-rtU ^2 0 7 ©^Mftjfr £ #T 
, lii^2 4 1, 2 4 2 SriKHWl? 2M&CH^V\ 0 #->lCfc^>TV^ 0 
, 0 6(DA#->£?£j&-rSlC^fcoT&, &W3©A#-:/#£C^ 

5^^C>) &/g^£. ^^2 0 6 - 2©g|S^»ffi©|lIS&lJ^il»e^ilt-S 

fe^ic^iiT^So ®9 (c) smsm i mmr=.v<Dm2 : &m<'vnte^m& 



2 4 



ffifE#¥ 10-3023194 



#5p 9 — 079 551 



2*m%i-?Z>Z.iLT*. iS^&MbTS'J S:««"r<5»*%*6. 
[0 0 5 8] 

u^7')b©l^ im&M^^2&ic7:w^>*#&£i§£ic, «r4s»3&« 

[0 0 5 9] 

01 1 S:fflV^T*»W©J|ft»*^9©a39l*S:S:«W1-S. 01 ICS 
T^uWmzTW. (a) fr£> (f) 3: > r©«-a©^^S:a%l/TV%S 0 

tft^icsEtftL/TffiTj'rs. m^iaj&w:, m^sg^-vDD 2 tiw^vs s 2 £ 
& & s w\ *e»/t y -v o^^f mam* izmti z> mm &taib 

[0 0 6 0] 

011 (b) li, P WMfeS^^ffii^ ^at L T V \ S 0 PWMjiCIt A7J0 
Mfc^lSfgl^ft©^-^ (0 5 0%7=a.-^>f ) &C^g|L 

2 5 ffiKEff 5 ! 2 10-30231 
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m ttJB V * ^ # 5: teii b T % A V ^ o 

[0 0 6 1] 

mttvxfttti&& &&&&&& n e> 0 rcD^&kMgfli^faro^ma^&v^T* 

^ [0 0 6 2] 

(d) li. AD^mAjJ*mWirtVV$:mVTftom&$:ml,T^Z> a Artm 

bT^e>sift*^y"Y€:«i&-r*. m*®»^tt, ^ti^^mbr, ^ittit 

[0 0 6 3] 

(e) tt, ^{:DA^iffi*$:W'J^$:lDtft^^^bt^5. A 

ffi^JHI^T^i, iMMOt, j£?a : -i§-^$lbT^<bDA^$|L 
[0 0 6 4] 

(f) (d) £ (e) i:^I^t)tt7tnm0Affi*S:ADli 
DA^m&M^T^f£^lir£^LT^£ 0 (d) fr?> (f) (DM^^ 

?V % )\>fe s %<»W®i% £D S P £ f grille J: ^-rAfcifOWJSte 

i*i&©^tt»^^tt«t8r** raises nTv^*^*c«)Si«j«, *»wjcj: 
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xmz^mmm, / &m® 1 m : &fi$£oizLx^z> 0 

[0 0 6 5] 
[0 0 6 6] 

®12lC;fcV^ 2 5 1 tt, ^O^IM0lil||>f>^-7i>f^ICt'fey, 
2 5 2 fct3B^IHi»> ^3ia» ^ 7< 2 b 4 IglMH Hi llEHft. 2 b b fcm ttfg 
Ej^TfeSo 3ge3Cffi!llHJB& 2 5 2 te, DSP-<>^-7i^X2 5 6, ^E-r 

^ A^-^CDffi;^ >#-:7:r>f *S0R261, ^A-?- * ©ffi&6ll!i& 2 6 2 , 3Ht 
i7^f^l/^t2 6 3, mMffi^l^^GDVX* l^*#G0RM264 , ^ *J IT 
JE0S&2 6 5, ffi7^l/^t2 6 6, Sf'EfAf - # 0O#^tU^267, 
^^/vt 2 - # <Z>A±lJ >^-7i^ XSIR268, ^FlMAAf- # U fTlE[IIJ& 
2 6 9, iHMATbb^X^OX b-7*I/^^G IRS270;fr£>&o'T;J3*K 
3felA'Jt2 5 3Hu ^M^^M^^7^^6- l&tfSte^ffltt**^ 6 

-2^e>^oT^3U, Httftffil9& 2 5 4 stm^xtt, m^M^«A o ^©v;i/ 
7--7U9-y-2 r 7 1, mm : £T^-?<DW&m$&2 7 2, DA^g|£§2 7 3, #1 
Mffi^fS-^tf^JfTlE®]^ 7 4, XU-7'©?HMa}*l/^^2 7 5, AD^ 
M2 7 6, AD^f i -^©jE*iiag&2 7 7, 7"lx?f2 7 8, 

# ©^fflA* U # GIRM279 , Atlr- # (DWk *J fXIEISft 2 8 0, 2 ^/ 4 

iiasi2 8i, sww«na»2 8 3 ^e>&^-c&^ ramiatt 2 5 5 ii* bsk 

B§8£ia«&2 8 2 2fctfPfffiflr&tftffllSi&2 8 4^?)«:ot^S 0 
[0 0 6 7] 

z\(D^tc.^\zmmm^^m^)^iEmmtvx\%^7L^ mm*-?*? 6 & 6 - 
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yiio. m3i*s mmmz&mi tj&HBc^y, MM255 

Oft&iaft, iailf!ftlIS&2 5 4lC^^S2^/4i^^IlIg&2 8 1, SWffiJWIS 
»2 8 3tt*ofc<|(!l£flMB-e&<5. «MI** v;i/^^U^"b-2 6 6 IC& 

^ > jTHfiS: UTV**££T?&<5. 1 tfy h&S V*te 2 fcfy h(JD7t777^ : E , J 

^^GOR, GIR#, 1/2?;* tc3E&<6¥ 

e>jc/ha <*ofc*^it*^*<KyK:< v^ii^tcttEEiiii^, my it 

[0 0 6 8] 

®i3ic*svm:. (a) m^m^mmmzm^r=.m^ (to 

amtfeotti, jftiRAy-vjctt^^^-n/PWM^u^aift-e-r, dsp 

y t? y %w*%.z> urn 1. t? £ z> . 

^ [0 0 6 9] 

HUH QHMK >#-7aL-f* I CS:2 5 L ^> / '^i:bfe^?:^bTVNS 
„ H14lCfcV^T, 2 9 Hi, WM^ > & ~ 7 x>f V 7. 2 9 2 ttS8*>f > 
*-7i'f^i'^T?*»J, EH»>f >f-7i>f ^f77°2 9 1 iCWu Sg^f-IR* 
2 9 3, mttfflM£iaft1£& 2 9 4 , fig^««2 9'5«:fB«U 38*^:/*- 
7i-f^*;7 , 2 9 2lCttjfimg«2 9 6, tattflHStt£im&ffitt 2 9 7 , «fi« 
A7'7i«2 9 8 I 3g*ffl!limS&M 2 9 9 , «mB« 3 0 0 £ IJ« L . EffiHH 

wwffia»««2 9 4jci*, m.mmmmmRtfmm (ring) mmm&zmm 

Lfco S8*>f >*-~7ai>f^^y^2 9 2©Hil«ffiHS*ffiig»IH«2 9 7 

lCtt2j|ft/4|ft£&|gI&, OFHK^yf (SW) ffjJffBIKI&tf^lSIIft^BS 

2 8 ffilrE^ 5 ? 10-3023194 
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&©T% ^AJeWf^JSM fcif, Mill #*IB««S*©rtaJia»K:fflv%S36;if 

[0 0 7 0] 

hi «j»Au^©fi&©^j6«©*3gH-e, (a) ttimaa*, (tot* 

2£itfi|ft, (c) (*2Mj|ifi*©flS©3B^Lfc^J6#ff0WTBrBnf**. 

V^. 2 0 7tt3Si;tn, 206-1, 206-2, 2 0 6 - 3 , 
2 4 1, 2 4 2 (ilfiif 2 0 6 t*H^£lim 2 4 4 feitf 2 4 5 tt*SH 
i241 fc<fctf 2 4 2±»©|!g«»JC|H^fcftT?fcS$g^ 3 0 1-1 &tf301 
-2ttl§ym. 015 (a) 2fetf (b) H9 0^%#ffttiUCjfBSE«lC 
— ®<Z>ffi,ft £ %> & W\° * - >©2gJ6« £^ b T ^ -6 „ 
[0 0 7 1] 

015 (a) <DA*-y<D!&mt. tttlNHff 2 0 6 - 1 &<fctf 2 0 6 - 2 (D—m 
#£T*3g^2 4 4, 2 4 5feft5*il*24 1, 2 4 2 fcjgjfc b Zl £. \Z%> 

015 (b) %>H#T?, r©/\°#->©#$Ui, il^2 0 6 
- 3 &&T$2 0 6-4 0-*ftW2 4 4, 2 4 5 £^1-§Sli2 4 1, 
2 4 2MU ifl^fc-fctl-eiX, ttJK4?2 0 6 - 1 , 2 0 6- 2tS?>i:a 

A,£;i£:ic&tj, rtiiciot, MM 2 o 6 - 1 1 2 0 6 - 3 t<om. ffiWffi 

206-3^20 6 - 4 t&m-zmf&isfrrpmmmtfm&zti. 2^ 

©WJEtttB HI 5 (c) HI 5 (a) %.& 

H9©m6M©SgJ^We*y, 2o©T^£|Wi*feifi3f2 0 6 - 3 TfHofc 

2 9 mSE^^P 10-302 
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[0 0 7 2] 

n-^E*ffl©*at>"9"©J:"5 36:jSfflM©rt«|SK:^«b, r. tie, ©SUB© 
[0 0 7 3] 

EJ17&. B 1 6 © 2 ^CD!«»A^5 S 1 f 1 *; yc»*t4IB^© l/>f 

^Tffcy, 2 0 3- 1, 2 0 3 - 2l**ft?tlftM-t2>ffiniJ-y^ H3£tf%&Wi 
*^72t»y, #^r«S* ! »2 0 6- 1 fcj:tf2 0 6- 2T'H^$)5. Z\<DU 
-iTV h©4*«fclU (1) #*6*#:79fclM*l&6 2- l&tf 6 2-2t*H^ 
H (2) Slf^ItfJtSlfiiAV ^£gF#ILfc:i£^&5. d© £ e> 

[0 0 7 4] 

^It^S. 018lCfc^T, (a) 7V h©IPEg|T*fey. (b) 

ter© I Ci:t^5 y *^-w^>#©iai&»«'\©lia®TM®"e&£. ii 8 



3 0 
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(a) IZ&^T. 3 0 3{±|6i^^MICT*fe»J, 2 0 6 - 1 £ J: 2 0 6 - 

2 tt*n^nA*ia»««&tf ffi*H»«*%BBtf«i»«-e* y > 3 o 4 

y j r s sss*ffl& 20i£j:tf205 te^n^ti^tf ttiSMA y 3 o 4 

t(Dmm^C l-0S<fc^C2-0, C 1 - I fc<fctf C 2 - I SflPitT^S. 
^©ffi(D^F-tli® 1 6 MIS (b) IZiS^X 3 0 3ltmWii3 

^ffllC, 3 0 5feJ:a!3 0 6}i;\>yT^S o 3 0 7 titHSS^T', 
®i3 0 8, 3 0 9, 3 10, 3 1 1 <D EHfrSaK/H * - > & # U ^iZk^CX 
^-*-jl/3 12, 3 1 3 Zm-tT&Zo 0 7lt.mm&&i&tiit>1h 

MB&&mz/\y#3 1 6, 3 0 7lCj:otSIII^t5. Zl© 
J; e> tc^r-S - ^#m«lia»Tjt«(»^#3EfcM*&iSft<&ilft*^y^S:gO 

Tte««jR4#tt^iftr±-rs©Tfi&^33iL^>'r<3&y, Miti ^^-va^zz-f 
mm* e ic £ y /j> $ % «rtg k & s $> & . 

[0 0 7 5] 
[0 0 7 6] 

!SfllL/fc^l6«©«*&^-r«5SBnf. 019 (a) tt*»W©^J6«, EI 1 9 

(b) ttflkfe©:*- K^i***?**. 019 (a) \Z&WX* 4 0 0 

CD#- K^fA^?:, 4 0 1 tt*^Jfi«I CD Ellis**, 4 0 2li^JfeM©ia 
i-f>^-7x^^ICI:, 4 0 3(UFE?:, 4 04ttDSP?:, 4 0 5Bf 
COfliiCD I Cfe, 4 0 61«ffi3^^, 4 0 7 tePCflQ! 4 08 

tt^'J^ffe, 4 0 9ttIW^AJ/^t 4 1 0 &3f^rv°S/* 4 11^ 
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Ml G\t^Om<D&]fc]k&*V At/ *^<D?-V * 019 (b) K 

^VNT. 5 0 0 lift*©*- F^A^flsfc, 5 0 1 %&<Z> 

5 0 2 «^<Dm^^>^-7ai>r^T*$>-5^^> 5 03SAFE 

5 0 4liDSP^, 5 0 5 l&^CDi&CD ICS:, 5 0 6li@|8i|3^^* 
5 0 7ttPCln^^^$:, 5 0 8teAyx#£, 5 0 9 t«Wffi3f VMS/ * £ 
, 5 1 0 l$*rVrti/# 5 1 1 fr£ 5 1 6fc*(Di&<Z>1&ffi%.Z$3fV/H>*^<D 

LTl££>^fcJ:e>lC. ^OA-Ktf^SOOli 0B&*« 5 0 1 £ < »J Sv> 

M^lilS^W >^-7x>f7l C4 0 2&4 0 2fr£4 0 5 IC^-f ft&CD I C £ i$ 

[0 0 7 7] 

[01] 

[02] 

m i o^T^noMft* 4 ^ y f>„ 

[03] 

01 \%(Dm&i3 7°^<Dm$&zfUy #0 O 
[04] 

0 3CD$fi^^y^CDl&^^>f S^^-V- ho 
[05] 

3 2 ffi!£4#¥ 10-3023194 
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[0 6] 

[07] 

01 <z>nij&ic33tt<5[Hiii?§K y*-?*^ xms&o i c© v-iy^j h„ 

[08] 

[0 9] 

07© I ClCfcttSififeijSeA'; -Y(Z)fil^0o 
^ [010] 

@»>f >^-37ac-^X I CO h(DM^Mo 
[011] 

*3%mizmm-tz>mMJ]zf^j3 7%<DmB&-7u ? *0 O 

[01 2] 

.. £_ 

[013] 
[014] 
# [015] 
[016] 
[017] 
[018] 
[019] 
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i-^e^a, ^ms&, 6 -neat* ^"9, 2 0 6-»i 

. 2 o 7-«s*^y^ 211 -A*ia»««, 2 1 231 

2 3 1-S61I, 2 3 2-4**1, 2 3 4-MI. 
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03 li- 
CS— 
X I 



1 
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[02] 



CLK 



(FHK 



(a) 3HIB#a>»f* 

18 



T1 T2 T3 

n nn r 



T4 



T7 



TXA+ 
TXA- 

RXA+ 
RXA- 

Rdet 



TIP-FING 
1BI 



T5 T6 

V\AAAAflAAAAAAAAAAflAAAAAftAA/WWUVWW\AftAA; 



AAAA/VWWl/VV\AAAAAAAAA/\A/\AAAAAAAA/\AAAAAA/ 



(b) &mtt<DWli¥ 



T2 



T8 



OFHK 

TXA+ 
TXA- 

RXA+ 
RXA- 

Rdet 

TIP-RING 



T1 T3 

J'" 



T6 



-W 



Aftr 
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[04] 



-Irk 

p«M«# + utjijljuljuuuu^^ 
mjnmnnnjiji^^ 



PWMfif- 



rVr^VrmWrHWr 1 



IJTJJJLJIJLJIJI^ 



4rU 
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m 5 

CLK 0 illl^ 39. 3216 MHz 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn n 9 ^ 55 ^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnf?nnnnnnnnnnnnnnnn 2.4 kBaud 
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